Recently, energy access and efficiency have attracted much research interest due to their critical role in addressing the challenges of climate change and the country's social and economic development. The major question in this study is whether household energy demand can be influenced by government institutions and political systems which switch their preferences towards clean energy sources including renewable energy. The analysis revealed that government agencies are not well-coordinated when dealing with energy access and efficiency issues e.g., ward and village leaders are not always in agreement and lack common understanding of issues arising out of increasing energy supply and use of energy efficient appliances. In addition, households witnessed that despite their low level of income, they would have done better in terms of accessing quality and affordable energy had they been educated or informed about the need to shift from using wood to electricity for different social and economic activities. The study recommends that universities offer training, research and consultancy in the energy field to help raise awareness among communities of costs and benefits of using clean energy sources. The results therefore, provide useful and current information to policy making and energy planning institutions on the barriers to energy access and efficiency in order to help formulate remedial action.
Introduction
Energy access and efficiency, particularly in developing countries, is a current issue of concern due to its critical contribution towards societies' response to the challenges of climate change, and socio-economic and energy security. OECD (2011), Bertrand et al. (2015) , Hosier and Dowd (1987) documented that countries that improve energy efficiency and the supply of energy to households significantly reduce the need for investment in energy infrastructure. Moreover, it helps to limit fuel costs, increase competitiveness over other energy alternatives and increases energy affordability for low income households, while reducing global pollutants and improving the livelihoods of local people, especially the rural poor. The supply of safe and reliable energy to the community guarantees the effective participation of its members in a range of social and economic activities, including agro-processing, cooking, mechanization of agriculture, food preservation, education and health services (Reddy, 2000; World Bank 2017) . The benefits of energy supply, which implies energy access, has pushed governments in developing countries to engage in various initiatives to create policies that integrate energy use and supply in all its dimensions. Despite such efforts, studies have shown that the roles played by political institutions in terms of exploiting the benefits of energy access and efficiency, are inadequate. This is especially the case for households, in rural areas of developing countries, including Tanzania.
Energy efficiency that is achieved through the proper selection and use of energy efficient appliances has been considered to be one of the main means of achieving reductions in energy requirements. The OECD (2014) documented that the tendency towards energy improvement through energy efficiency gains is often followed by a rebound effect which promotes the overall impact of the measures in terms of consumer energy demand. Thus, following previous studies by Sorrell et al. (2004) , Jiang (2012) and IEI (2017) , use of energy efficient appliances for different social and economic activities contribute significantly to the savings in household energy use, affordability and continued environmental improvements. Though energy efficiency has numerous benefits, the extent to which households in many developing countries use energy efficient appliances for cooking, lighting, heating and powering machines is not clear.
To date, household access to reliable, clean and affordable energy sources for different social-economic uses in Sub-Sahara African countries remains a substantial challenge. Even in those areas that have infrastructures to support electric power supply, households suffer from severe power rationing and frequent disruptions to energy supply With the exception of South Africa, the electric energy consumption per capita in Sub-Saharan Africa remains low at 6% of the global average (Brew-Hammond, 2010; Colenbrander et al., 2015) . Surprisingly, most of the households which are connected to electricity in both urban and rural areas are have low to very low energy consumption rates; and when they do have high energy consumption rates the energy is used inefficiently (Kichonge et al., 2015; Ismail and Khembo, 2015) . To date, the energy supply in Tanzania is mainly provided by biomass that contributes more than 90% of the total basic energy supply in the country (IEA, 2013) . For example, in the year 2007, the energy supply from petroleum products contributed 8%, grid electricity 1% and renewable energy sources including solar PV and wind energy made up 1% (Kichonge et al., 2015; MEM, 2012; Kabaka and Gwang'ombe, 2007) . The International Energy Agency (IEA) (2014) documented the total electricity generation shares in the year 2012 to be mainly from natural gas 50.7%, hydro-electric 28.6%, oil products 20.1%, biofuels 0.3% and solar PV 0.2%. The energy demand projections have approximated electricity demand to reach 47.7TWh in the year 2035 which is equivalent to an annual growth rate of approximately 8% (MEM, 2012; IRENA, 2014) .
Considering the projected increase in demand and consumption pattern of the country's energy mix, policy reforms to integrate clean energy consumption and ensure effective participation of political-institutions in educating households on the cost benefits of using sustainable energy are needed to overcome the challenges of reaching a sustainable energy future for all by 2030. Despite the efforts made to formulate policies that promote the use of renewable energy sources, there has been a general lack in the provision of necessary information including the influence of energy and appliance prices, the quantity of energy required for various social and economic activities and role of political-institutions in improving energy access and efficiency. This kind of information is required by policy makers and planners so as to identify the scale of energy demand, pricing strategies and households' capacity to pay for energy bills, so that they can determine the energy investment needs of different parts of the country.
The Government of Tanzania recognizes the central role of energy access and efficiency in achieving the overall development goal of improving the livelihood of the community. High quality livelihoods, a strong and competitive economy and governance of natural resources including energy and water are given high priority because of their central roles in meeting the targets of the Tanzania Development Vision 2025, the National Strategy for Growth and Reduction of Poverty (NSGRP) as well as the Sustainable Development Goals (SDGs). The Tanzania National Strategy for Growth and Reduction of Poverty (NSGRP) points out that energy is critical for attaining NSGRP and Millennium Development targets and thus it is important for productive activities in industry, agriculture, transport, water supply and the provision of social services (IMF, 2011, pp. 48-55) .
Tanzania´s National Five Year Development Plan 2016/17-2020/21documented that Tanzania is one of the low income countries of the world but with the available expertise and other resources, the country can expect to graduate from low to middle income country status by 2025 (URT, 2016). Hence, access to clean, affordable and appropriate energy is key to the growth of the small and large scale economies of Tanzania. In this regard, scientific research that establishes the dominant factors behind household energy demand can help the Government's energy policy makers to make appropriate and timely decisions for potential investments in each kind of energy type (Lyakurwa and Mkuna 2017) . Moreover, identifying current political-institutional barriers to household energy access and efficiency is critical in terms of understanding whether household demand can be influenced to switch their demand towards clean energy sources including renewable energy by government institutions and political systems .
Despite the efforts of the government of Tanzania to ensure household access to clean and affordable energy sources required for different social-economic activities, significantly raising the levels of access and efficiency is a challenge. This suggests the need for a study to determine whether all political institutions (i.e., political leaders and government officials of all levels) in the country have played their role in ensuring energy access and efficiency and, if yes, what the barriers in the process were. According to Weber (1997), Sorrell et al., (2004) , there are three components to the barriers to energy access and efficiency improvements i.e., an objective obstacle (e.g., human activities, regulations), a subject obstacle (e.g., end users, supervisors, managers, politicians) as well as action hindrance (e.g., increase/decrease in the purchasing behavior or energy tax).
Moreover, politico-institutional barriers can be further categorized into three categories i.e., political obstruction, conflicting guidelines in the government structure and lack of policy coordination (Harmelink et al., 2008; Bertrand et al., 2015) .
First, political obstruction represents the situation whereby actions of government leaders and key policymakers hinder efforts to implement energy access and efficiency plans. Such actions include lack of political backing of measures and legislation to improve energy access and efficiency (UN, 2015) . Secondly, conflicting guidelines in the government structure refers to the existence of conflicting interests between different government departments in the country, for example a ministry dealing with economic growth and the one dealing with environmental protection might have different objectives and preferences with regard to the pace, nature, and extent of energy access and efficiency. In such a situation the department which has jurisdiction over the energy access and efficiency governance may have an impact on broader inter-department battles, as it can be in the power distribution between these departments (Bertrand et al., 2015) . A third category of political-institutional barriers to energy access and efficiency relates to the failure and impairment national of policy coordination. Based on the three main categories of barriers to energy access and efficiency, establishing household perception of energy access and efficiency in the districts is critical for identifying concrete barriers to energy access and efficiency.
The remainder of the article is structured as follows; the next section gives an overview of data and methodology and is comprised of the study area, data collection and analysis methods. Next, the key results and discussion of findings are presented. First, the demographic and population characteristics of respondents are described. Second, an in-depth discussion of the awareness of the environmental impact of energy sources is presented, together with discussion about household perceptions of the political-institutional barriers to energy access and efficiency. The last part of the paper focuses on the conclusion and recommendations.
Data and methodology

Study area
This study was conducted in five villages randomly selected from the five wards of Mvomero district which is one of the six districts forming the Morogoro region in Tanzania. The district covers an area of 6,632.9 sq. kms and a population of 312,109 with an average household size of 4.3 (URT 2013). This study is conducted in Mvomero district because most households have a low level of income and depend entirely on traditional energy sources such as wood and charcoal for cooking, lighting and heating. The dependency on non-sustainable and inefficient energy sources might be an indication of the districts' failure to realise the goals of the National Strategy for Growth and Reduction of Poverty (NSGRP), the Millennium Development Goals (MDG), the Tanzania Development Vision 2025, as well as the Sustainable Development Goals (SDG) (URT, 1999; URT, 2005; UN-HABITAT, 2009 ). Thus, developing a method that can establish the political-institutional barriers as a triggering variable towards energy access and efficiency is critical.
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Structured questionnaires and interview guide questions were employed to collect primary data from a sample size (n) of 300 households residing in the selected villages i.e., 60 interviews were conducted in each of the five villages selected from the five wards of Mvomero district (with a total population of 77,000 (URT, 2012)). A member of the household, in particular the household head aged 18 years and above, was interviewed. Primary data collected focused on the key topics which aimed to address research objectives including the roles of government institutions in the area of use of renewable energy and efficiency, and also the challenges of renewable energy choices. Checklists were guided by key questions which aimed to gather different opinions from government leaders on issues relating to regulation, policy, practice, and government plans with regards to energy access. The Statistical Package for Social Sciences (SPSS) version 17 and Excel software's were used in the analysis to model the political-institutional barriers to energy access and efficiency.
The data were analyzed using five point-Likert scale techniques. Often five ordered response levels are used, although many psychometricians advocate using seven or nine levels; a recent empirical study found that data from 5-level, 7-level and 10-level items show very similar characteristics in terms of mean, variances, skewness and kurtosis after a simple transformation was applied (Dawes, 2008; Hartley and Betts, 2010) . That is why five point-Likert scales seem to be more appropriate for this study. The collected data was analyzed using preliminary and descriptive analysis. The preliminary analysis involved coding, cleaning and screening of data prior to analysis. The preliminary tests to check normality, outliers, internal reliability and multicollinearity were employed to justify reliability of the collected data for the analysis. Descriptive analysis was used to compute frequencies, mean, standard deviations and percentages based on the households' responses. Table 1 presents the demographic information of the respondents residing in the selected villages of the five wards of Mvomero district including Mzumbe, Mvomero, Hembeti, Mgeta and Dakawa. In this study, surveyed villages were selected based on their proximity to the village and district offices by which three were distant as compared to other two villages such that some villages are more urbanized than others. Despite the differences in level of urbanization, households in the surveyed villages rely to great extent on traditional energy sources, mainly firewood and charcoal, for cooking, lighting and heating. The results revealed a slightly higher number of females 168 (56%) compared to males 132 (44%) for the households in the five wards of Mvomero district (Table 1) . The results are in line with the Tanzania census report of 2012 which indicated that in the Mvomero district the number of females is higher than males (URT 2012). The age distribution of the household members in the district is: 18-35 with 145 (48.5%), 36-55, with 97 (32.2%) and 58 above 55 years old (19.2%). The results indicate the availability of youthful energetic people in the surveyed villages such that if they are empowered by ensuring access to reliable and affordable energy source they can substantially contribute to the district's social and economic development. Based on the researcher's observation in the surveyed villages, lack of access to reliable energy mainly electricity means that it is difficult for households to participate effectively in the social-economic activities including adding value to agricultural produce, processing crops prior to selling to markets and preserving fruits. For example, in the surveyed areas many machines are powered by diesel as there is no supply of electricity, which means that many villagers are not able to preserve their fruits, meats and vegetables.
Results and discussion
Demographic information of respondents
The marital status of respondents revealed that out of 300 respondents, 220 (73.3%) are married, 46 (15.3%) are not married while 17 (5.7%) of the respondents are either 
Respondents' awareness on the environmental impacts of energy sources
The study revealed that many household, village and ward leaders in Mvomero District have great understanding of possible environmental problems e.g., deforestation, desertification, prolonged drought, air and water pollution and loss of biodiversity which are caused by the use of both traditional energy source e.g., animal dung and wood, as well as renewable energy sources such as solar PV and hydroelectricity. For example respondents residing in Mgeta ward, admitted that there is significant environmental changes today compared to the early 1980s whereby water was flowing from the mountains and valleys throughout the year. They added that the ward government initiated a program of planting trees in the mountains in the early 1980s which are now used for various domestic activities and mainly for cooking. So in the absence of that initiative the situation would be worse. Therefore they are of the opinion that ward and village leaders should be more pro-active and sensitize the community on the cost-benefits of using energy sources in a sustainable way despite their low level of income. One way they proposed is to convene a village meeting, discuss and agree on the remedial actions to combat environmental degradation caused by dependence on wood for cooking and heating in the villages. Figure 1 represents the respondents' understanding of the possible environmental impact of using energy sources e.g., wood, kerosene, charcoal, solar PV and electricity. Out of 300 respondents, 227 (75.7%) agreed that they understand the impact, 64 (21.3%) respondents responded that there is no environmental impact caused by the use of energy source while 9 (5.7%) admitted they know nothing about the environmental impact of using certain energy sources for cooking, heating and lighting. Though the majority understand the environmental effects of using traditional energy sources, government and private sector intervention is needed to complement government efforts so as to enhance the availability of renewable energy appliances in the market (sold at affordable prices) as well as educating households through different forums on the need for switching from traditional energy sources to modern ones. Table 2 presents the perceptions of households on the key factors hindering energy access and efficiency in the selected five wards of Mvomero district.
Households perceptions about barriers to energy access and efficiency
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Level of agreement: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree Table 2 : Perceptions on barriers to energy access and efficiency.
The perceptions of households and ward/village leaders on critical factors hindering energy access and use of energy efficient appliances for different social and economic activities in the area revealed mixed results. The factors included government plans and policy, policy coordination, involvement of key stakeholders, as well as strict implementation of laws governing the cutting of trees used for burning charcoal ( Table 2 ). The question of whether the current energy policy encourages access and use of electricity (indicated by the presence of electric bill subsidy, reduced price of electricity connection or free basic electricity to poor households) indicated that 23 (7.7%) strongly disagree, 55 (20.3%) disagree, 75 (25%) neither agree nor disagree, 93 (31%) agree and 47 (16%) strongly agree. Based on the observations from the study area and respondents' opinions, while there are policies that support energy access and use of electricity, a good number of households have no understanding of the policies. Respondents' perceptions about Level of agreement: 1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree f. s. lyakurwa, e. mkuna whether village/ward leaders encourage the use of energy efficiency appliances through different media such as radio, television, workshops revealed that 37 (12.3%) strongly disagree, 84(28%) disagree, 35(11.7%) neither agree nor disagree), 86(29%) agree and 57(19%) strongly agree. The results indicate respondents do not agree on village leaders' efforts to encourage use of energy efficiency appliances in the wards, as seen from the data as well as respondents informal discussions during data collection.
Respondents' opinions about coordination between Members of Parliament (MP) and ward and village leaders about energy access and efficiency in the wards/villages indicated 109(36.3%) strongly disagree, 65(21.7%) disagree, 57(19%) neither agree nor disagree, 59(20%) agree and 9(3%) strongly agree. The results indicate the interviewees consider there is lack of effective coordination between Members of Parliament (MP) and ward and village leaders about energy access and efficiency. The perceptions of the households on the availability of energy efficient appliances including solar panels, energy saving bulbs, cooking stoves in the market, revealed 36(12%), 62(20.7%), 50(16.7%), 105(35% and 46(16%) . The results indicate that energy efficient appliances are available in the market, but the extent of use is low which might be related to several factors including household income. Finally, involvement of households and other stakeholders in energy investment indicates the following, 60(20%), 88(29.3%), 108(36%), 32(10.7%) and 11(3.7%). Though there is a possibility for a village not to have received any investment in energy sector, still their disagreement on involvement in energy investment remains valid and thus, is a necessary input for energy decision making in the district. Figure 3 presents the three categories of political-institutional barriers, namely lack of policy coordination, conflicting guidelines and political obstruction to energy access and efficiency in Mvomero district. The political obstruction constitutes efforts made by political and ward/village leaders to ensure enhanced access to renewable energy source and use of energy efficient appliances. On this question many respondents strongly disagreed on the aspect that the village leaders promote use of energy efficient appliances through different media including radios, television and newspapers ( Fig. 3(a) ). Also, questions on whether the current energy policy encourages households to use renewable energy and/or energy efficient appliances revealed that the majority of respondents agreed, which indicates availability of legal documents which need prompt enforcement at the village level. The lack of policy to coordinate use of renewable energy and energy efficient appliances i.e., how government plans and instruments work together to ensure energy access and use of energy efficient appliances in the district, indicates that the majority of households have no knowledge of relevant government plans and instruments that govern the use of energy and energy efficient appliances (Fig. 3(b) ). In addition, universities dealing with training, research and consultancy in the energy field were found to provide little or no help to households on the use of alternative energy sources and energy efficient appliances. On the aspect of stakeholders' involvement in the wards energy investments, the study revealed that many respondents were neutral, which might be an indication of the lack of investment in their areas or that actually ward/village leaders do not involve them in various energy investments. Finally, there seem to be conflicting guidelines on energy access and efficiency in the district, as the majority of the respondents strongly disagreed that Members of Parliament (MP), village and ward leaders are well coordinated when handling energy access and efficiency issues including household use of energy efficient appliances for different social-economic activities (Fig. 3 (c) ). On the aspect of village/ward regulations being very strict on energy access and use of energy efficient appliances, the majority of respondents were neutral or disagreed, which again might have more than one interpretation; either they are not aware of the regulations or actually available regulations are not strict in the sense that they are not well enforced at village/ward level. 
Conclusion and recommendations
This article reports on a study on the dominant political-institutional barriers to energy access and efficiency in the five wards of Mvomero district as perceived by households living in the area. Political obstruction was considered to be the main factor hindering energy access and efficiency in the district. For example, effective enforcement of laws and legislation by different government agencies concerning energy access and use of energy efficient appliances is lacking or ward/village leaders do not speak the same language in relation to issues of increasing energy supply and access to energy efficient appliances. In one of the villages visited, households witnessed that despite their low level of income, they would have done better in terms of environmental conservation if they had been educated or informed about the need to shift from using wood to natural gas/electricity.
Based on the findings, the study identifies the need for a private public partnership model to enhance sustainable, reliable and affordable energy in terms of consistency monitoring and follow-up on emerging policy, regulations and laws. Also there is, so far, inadequate research on the role of political institutions in terms of energy access in rural Tanzania. In order to address this gap universities and training institutions dealing with energy issues should play a role, not only directly with villagers but also in training government officials and politicians as they are the political-institutional barriers that affect household energy use. In addition, government subsidies on appliances and electricity bills is encouraged to help households afford electricity and the purchase of energy saving appliances. Therefore the results of this study provide a useful and updated information for policy making and energy planning organs in Mvomero district on the critical barriers to energy access and efficiency. This in turn will help those organs to take remedial action.
